OGDH mediates the inhibition of SIRT5 on cell proliferation and migration of gastric cancer.
SIRT5 has a wide range of functions in different cellular processes such as glycolysis, TCA cycle and antioxidant defense, which mediates lysine desuccinylation, deglutarylation and demalonylation. Recent evidences have implicated that SIRT5 is a potential suppressor of gastric cancer (GC). However, the underlying mechanism of SIRT5 in gastric cancer is still unclear. Here, we show that SIRT5 expression is significantly decreased in human GC tissues. Functional analysis demonstrates that SIRT5 inhibits cell growth in vitro and in vivo, arrests the cell cycle in G1/S transition, and suppresses migration and invasion of GC cells via regulating epithelial-to-mesenchymal transition. Mechanistically, we demonstrate that there is the direct interaction between SIRT5 and 2-oxoglutarate dehydrogenase (OGDH), and desuccinylation of OGDH by SIRT5 inhibits the activity of OGDH complex. Further studies of the relationship between SIRT5 and OGDH show OGDH inhibition by succinyl phosphonate (SP) or siRNA suppresses the increase in cell growth and migration induced by SIRT5 deletion. Moreover, SIRT5 decreases mitochondrial membrane potential (ΔΨm), ATP products and increases the ROS levels and NADP/NADPH ratio in GC cells through the inhibition of OGDH complex activity. Therefore, SIRT5 suppresses GC cell growth and migration through desuccinylating OGDH and inhibiting OGDH complex activity to disturb mitochondrial functions and redox status.